Model of neuropathic intermittent claudication in the rat: methodology and application.
In the present study we characterize a rat neurogenic intermittent claudication model which was accomplished by placing two pieces of silicone rubber of various sizes into the lumbar (L4 and L6) epidural space. After induction of spinal stenosis walking function was measured using a treadmill apparatus and sensory functions were tested by measuring thermal and tactile withdrawal threshold (von Frey filaments) for the period of 28 days after stenosis. In addition, local spinal cord blood flow (SCBF) was measured, periodically, before and after induction of stenosis using laser Doppler. After implantation of two pieces of silicone rubber (width 1.25 mm, height 1.0 mm, length 4.0 mm) a significant running dysfunction, as evidenced by shortening of running distance, was measured as soon as 24 h after stenosis (178.5+/-59.1 m vs 681.3+/-70.2 m). This effect persisted for 28 days after surgery. Similarly, a significant tactile (but not thermal) hypersensitivity was measured for a period of 28 days (1.2+/-0.3 g vs 14.9+/-0.2 g). In this experimental group the measurement of local SCBF revealed a significant (30-50%) reduction in the territory of spinal stenosis measured at 3,7,14 or 28 days after surgery. Implantation of larger pieces of silicon rubber (1.5 mm width) caused a significant increase in the incidence of urinary retention and mortality rate. These data show that chronic partial spinal compression at L4 and L6 spinal level lead to the development of significant motor/sensory dysfunction which resemble those seen in patients with neurogenic intermittent claudication. The lack of motor dysfunction under resting conditions but its appearance during forced exercise also suggest that the development of local spinal ischemia can represent one of the mechanisms.